Background: Hypoxemia is common in patients with cirrhosis but the natural history of this syndrome is unknown. This study was conducted to evaluate the natural history of arterial oxygenation in patient with end stage liver cirrhosis.
Introduction
Abnormalities of pulmonary gas exchange are common in patients with liver cirrhosis. 1 The prevalence of hypoxemia reported in the literature varies from about 22% to 70% in the different patient populations 2, 3 and widened A-a oxygen gradient in up to 69% of patients. 1 It may be partly caused by concomitant lung or cardiac dysfunction, but the liver disease per se and its complications may also influence these gas exchange abnormalities. 2, 4, 5 The natural history of patients with cirrhosis and hypoxemia and their evolution are unknown. 6 Since chronic liver diseases usually progress gradually, one suspects that oxygenation also may be impaired gradually. 3 Swanson et al. recommended repeated arterial blood gas studies within 12 months while on the orthotic liver transplantation (OLT) waiting list. 7 In the current study, we determined the changes of gas exchange abnormalities in a series of patients with end stage liver disease candidate for liver transplantation.
Materials and Methods
Sixty eight patients were followed up for a period of 6-12 months. Six patients were in Child A, 38 in Child B and 24 in Child C. Cirrhosis was proven histologically in all patients. Forty seven patients were male with mean age of 41.87±12. 13 
Results
A total of 68 patients with liver cirrhosis, 47 males (69%) and 21 females (31%) were followed at our clinic as outpatients were included in this study and followed for 6-12 months. The mean age of patients was 39.69±13.10 years. Seventeen patients were followed for 12 months. The PaO 2 worsened in 25 patients and improved in 21 patients. There were no significant changes in the SpO 2 , PaO 2 and A-a O 2 after 6-12 months of follow up. Table 1 shows gas exchange abnormalities before and after 6-12 months of follow up.
Twenty three patients had A-a O 2 ≥ 20 mmHg, and changes of A-a O 2 were significant in this group of patients after follow up (29.26±6.97 changed to 29.33±9.22) (p=0.005). There was no significant association between hypoxemia and Child Pugh classification ( Table 2) .
Twenty eight patients had abnormal spirometric results (restrictive) without any significant association with hypoxemia. Three patients had SaO 2 ≤ 90% mean=84.47±4.76, after 6 month changed to 89.90±4.97 (p=0.019); 51 patients had SaO 2 > 90% mean 95.70±1.80 after 6 month 94.58±7.60 (p= 0.31). Six patients had PaO 2 < 65, mean 54.83±9.22, after 6 month 62.30±13.14 (p=0.201). 
Discussion
This study shows that more than 50% of patients with cirrhosis had hypoxemia which confirm previous clinical investigations that hypoxemia is common in patients with cirrhosis.
6, 8, 9 Moller et al. in a study 2 found that severe hypoxemia and increased alveolar-arterial oxygen gradient were associated with the severity of the liver disease. In another study, 6 the evolution of the A-aO 2 was unpredictable and not related to changes in Child-Pugh score in patients with hypoxemia or in those without hypoxemia. On the other hand, Swanson et al. in their study showed deterioration of oxygenation while awaiting OLT in 12 of 14 hepatopulmonary syndrome (HPS) patients (86%) within a 12-month period. The rate of decline in PaO 2 was variable but was clinically significant.
In contrast with Aller, 10 our study shows the lack of correlation between the degree of hypoxemia and pulmonary function tests and Child-Pugh score, suggesting that other factors play a role in the occurrence of the hypoxemia in patients with cirrhosis.
11 Also in our study, the evolution of the A-aO 2 was unpredictable in patients with hypoxemia or in those without hypoxemia.
Although this study was performed only for a short period, the A-aO 2 values changed in most patients, suggesting that this variable was unstable. In contrast with previous studies, 4,12,13 certain patients with hypoxemia normalized their A-aO 2 gradient, suggesting that hypoxemia may be transient in patients with severe cirrhosis. The results of this study in contrast with Vachiry showed no association between hypoxemia and severity of cirrhosis. 14 The findings of our study demonstrated no changes in PaO 2 , SaO 2 , SpO 2 and A-a O 2 in 12 months follow up of patients with end-stage liver disease and these findings were also seen in the subgroup of hypoxemic patients ( PaO 2 < 65 mmHg).
